Teschen disease, actually called Teschovirus encephalomyelitis (previously also known as Klobouk's disease, virus encephalomyelitis of swine, porcine enterovirus encephalomyelitis -PTV or porcine teschovirus infection) is a particularly virulent and highly fatal viral disease of swine, characterized by severe neurological disorders of encephalomyelitis and causes major economic losses. It is caused by strains of porcine teschovirus serotype 1 (PTV-1) of the genus Teschovirus, family Picornaviridae. The disease was named after the Teschen district in Czechoslovakia, where it was first reported in 1929. During the 1940s and 1950s it caused serious losses to the pig breeding industry in Europe and also spread to other continents. According to international data on Teschen disease occurrence *Formerly: Chief, Animal Health Service, Food and Agriculture Organization of the United Nations; Chief Epizootiologist, Czechoslovak and Czech State Veterinary Service, Prague; Professor of Epizootiology, University of Veterinary Sciences, Brno from that time, the most critical situation was in the former Czechoslovakia. The disease was identified for the first time by Professor MVDr. Antonin Klobouk as a virosis initially called "encephalomyelitis enzootica suum non purulenta" (Klobouk, 1931a (Klobouk, ,b, 1933 (Klobouk, , 1935a (Klobouk, ,b, 1936 . After the Second World War this infection, called also "Klobouk's disease", became internationally notifiable among the most dangerous diseases and was listed among Czechoslovak national priority diseases to be eradicated. This was achieved with the elimination of the last case in 1973. The eradication of Teschen disease was a must for facilitating normal pig breeding, production of pork and export of live pigs and their products. More information is available in Historical Sources, listed in References.
Transmission of Teschen disease takes place between infected and susceptible pigs through both direct and indirect contact. The infective dose is very small, which is why these viruses are so easily transmitted. Infection occurs by the oral or intranasal route and the virus is present in faeces and oral secretions. A frequent source of infection is insufficiently cooked contaminated garbage (swill) fed to pigs. Long distance spread is facilitated by national and international trade, mainly through swine carcasses contaminated in abattoirs by the brain or spinal cord liquid of infected pigs slaughtered during incubation periods when they appeared clinically healthy. There is no specific treatment for Teschen disease. Infection with less virulent PTV strains may result in mild disease, formerly called Talfan disease or benign enzootic paresis of swine or infectious poliomyelitis suum.
Teschovirus encephalomyelitis still affects swine herds in Haiti. The FAO recommends that countries of Central America and the Caribbean region should be aware of the situation in Haiti and apply basic preventive measures to avoid the entry of this virus into their swine population and its potential dissemination (Domenech, 2009) . Enterovirus encephamomyelitis in pigs caused by porcine Teschovirus has been described in Japan (Yamada et al., 2004) . Feng et al. (2007) have isolated and identified the porcine Teschovirus in China and Prodelalova et al. (2009) in the Czech Republic. Antibodies against porcine Teschovirus have been detected in Lithuania (Sereika et al., 2007) . The structure of porcine Teschovirus, namely the internal ribosome entry site element, has been the subject of study of late (Hellen and de Breyne, 2007; Bakhshesh et al., 2008; Belsham et al., 2008 Belsham et al., , 2009 and RT-PCR methods for identification have been developed (Jimenez-Clavero et al., 2003; La Rosa et al., 2006; Kaku et al., 2007) . The presence of porcine Teschovirus antigen has been demonstrated by immunochemical methods in the nerve cells of the brain stem and in the spinal cord and ganglion cells of the spinal ganglion from infected pigs (Yamada et al., 2007) . The distribution of porcine Teschovirus antigens was consistent with lesions characteristic of nonsuppurative encephalomyelitis (Yamada et al., 2008) . Sequencing of field isolates collected from animals presenting with neurological disorders, prove that serotypes other than porcine Teschovirus-1 may also cause polioencephalomyelitis of swine (Zell et al., 2001) . Twenty seven strains of porcine enteroviruses, isolated over the period from 1960 to 1980 and deposited in the Collection of Animal Pathogenic Microorganisms (CAPM, Brno, Czech Republic), were reclassified using an RT-PCR protocol that allows detection of the genus Teschovirus and the porcine Teschovirus serotype 1 (PTV-1). Two PCR amplifications with cDNA were performed for detection of the genus Teschovirus and PTV-1. Amplification of fragments characteristic for the genus Teschovirus was successful for all tested viral strains. The characteristic PTV-1 fragment was detected in all save three strains (Prodelalova et al., 2009) .
The presence of teschoviruses in water points to contamination with pig faecal residues. A real-time reverse transcriptase PCR method is able to detect 92 fg of porcine Teschovirus RNA per ml of sample. Faeces from other animal species (cattle, sheep, and goats) were shown to be negative in this highly specific test for the assessment of water contamination of porcine origin (Jimenez-Clavero et al., 2003) . It is also significant that a high resistance of porcine Teschovirus to chemical inactivation has been demonstrated (Dvorakova et al., 2008) . The first step in the nationally organized eradication programme against Teschen disease was instituted by directives of the Ministry of Agriculture in 1951 when this disease became obligatorily notifiable and particular duties for local and district authorities as well as for animal health officers were established. These instructions were updated in 1962. Local authorities, in cases of Teschen disease occurrence or when its occurrence was suspected, were responsible for applying an immediate quarantine (isolating the farm and marking it by warning boards), isolation of diseased and suspected animals and prohibiting the transfer of pigs within, from, and into the outbreak area. Diseased pigs were to be reported immediately to veterinary authorities. In order to curb disease spread dead diseased pigs were usually destroyed in rendering facilities. Other intrafocal pigs (i.e., contacts) were quickly slaughtered at the nearest sanitary abattoir, their carcasses stamped with a special mark (a crossing double circle form) and the meat obligatorily sterilized before use. Cerebrum and spinal cord were confiscated. Intrafocal areas as well as sanitary abattoirs and corresponding wastewater were disinfected under the supervision of the responsible public service veterinarian, with 2-3% solution of chloramine, 5% solution of chloride of lime or 2% solution of caustic soda. The observation period was established to be of 28 days and was followed by a final disinfection. Farms could not be restocked until proper cleaning and disinfection was completed.
MATERIAL AND METHODS
Etiological diagnosis was supported by veterinary laboratory examinations consisting of histological investigation of the central nervous system, isolation of virus from suspensions of brain and spinal cord in porcine kidney tissue cell lines and discovery of seroneutralization antibodies. Epizootiological investigations tracing the source of infection and the possible spread were in all cases carried out.
An important form of specific prevention consisted in the application of sanitary measures on pig farms minimizing the risk of virus entry. These measures included preventing pigs from roaming freely and the thorough cooking of any waste food before it could be safely fed to swine, thus avoiding feeding with insufficiently cooked refuse (containing pig carcass offal). However, the best scenario was not to use such refuse at all for pig feeding purposes. Control zones were set up to minimize pig movement and to avoid the transfer of pigs to other territories for further breeding.
Surveillance was intensified throughout at risk territories. An important form of surveillance in affected and protection zones was obligatory veterinary inspections of all pigs which were slaughtered on the spot ("domestic slaughter" outside of the abattoirs), i.e., also at the farms not under antiTeschen disease quarantine.
In 1952 the production of a vaccine commenced at Bioveta Opava, Czech Republic, which was specialized for Teschen vaccine production. They first used virus inactivated by formaldehyde adsorbed onto aluminium hydroxide and later inactivated vaccine was produced from virus propagated on tissue cultures from porcine kidney. The first director was MVDr. Karel Kostansky who was in place until 1956 and then MVDr. Vojtech Madr, CSc. was in charge until 1973, i.e., the year in which the disease was eradicated nationwide. Bioveta Nitra, Slovak Republic, also produced anti-Teschen disease vaccine (under the supervision of Doc.MVDr Alojz Zuffa, CSc.) which was used in the Slovak Republic and which complemented Bioveta Opava, Czech Republic, vaccines.
The programme against this infection was included in the national multi-infection control and eradication strategy. Therefore, general principles of specific prevention, control and eradication were applied similarly as against other selected infectious diseases as described in www.cbox.cz/vaclavkouba/ eradication.htm. These principles include, ensuring relevant legislation and instructions; planning based on defining objectives, measures and activities as well as personal responsibilities; applying anti-epizootic flexible methodology based on the latest research and field experience; carrying out active specific surveillance, a monitoring and information system; adjusting the anti-epizootic organization and management of animal health services; securing the necessary professional manpower including specific disease-oriented education and training; full involvement of provincial and district epizootiologists; ensuring the necessary support of research, extension programmes, financial funds and cooperation with relevant organizations; applying strict import conditions and measures for anti-epizootic protection of the country territory etc. The intensity of the programme was adjusted not only to changing disease incidence but also to its territorial distribution and trends. All specific anti-Teschen disease activities carried out by the public veterinary service were free of charge to animal owners.
The results of eradication measures are expressed, where possible, in the form of selected epizootiological indicators such as incidence rate, mortality rate and intrafocal morbidity.
RESULTS
On the territory of Czechoslovakia (127 903 km 2 ) during the Teschen disease national eradication programmes there were on average 5 773 000 pigs with the minimum in 1953 of 4 174 000 and maximum in 1973 of 6 266 000. More information is presented in Table 1 . In 1952, when the eradication programme was started there was a reported number of 137 396 new cases of Teschen disease (incidence), i.e., the value of incidence rate per 100 000 pigs reached 2 794. The average territorial density of new cases was at that time 1.07 per km 2 ; however, the space distribution was very irregular. At the beginning of the 1950s Teschen disease was reported from all the districts of the country but there were two major affected territories: NorthEastern Moravia (Teschen territories) and Central Slovakia. Thanks to preventive/control measures and the development of pig breeding/production concentration and specialization the number of affected districts was reduced in 1961 to 71 districts, i.e., 68.25%. The most affected districts were Cadca, Dolni Kubin, Frydek-Mistek and Karvina following by Rimavska Sobota, Lucenec, Zvolen, Ziar nad Hronom and Banska Bystrica. Highly affected islets were reported in the Pisek and Humenné districts. Territories that were Teschen disease-free at that time included North-Western Bohemia, a belt of districts from Blansko to Trnava and the districts of Kosice province. In other territories infection was reported only as exceptional cases.
During the following five years infection was reduced to 20 districts, i.e., 20.70% and all districts in Bohemia reported zero occurrence. In Northern Moravia the highest occurrence continued to be in the Frydek-Mistek and Karvina districts. One case was reported in the Prostejov district of Southern Moravia. The relative highest occurrence was reported in Central Slovakia, mainly in the Lucenec and Cadca districts, followed by the Rimavska Sobota, Dolni Kubin, Povazska Bystrica and Banska Bystrica districts, while in the others there were reported only sporadic cases. In Eastern Slovakia the most affected was the Roznava district. More data can be seen in Figure 1 .
During the period 1952-1965 from the reported 537 480 new cases of Teschen disease 36 558 pigs died (6.80% specific mortality rate) and 473 625 pigs were sanitarily slaughtered (88.12%). More information can be gleaned from Table 2 . During 1960 During -1963 there were a reported 970 confiscated non comestible pig carcasses (0.29% from all confiscated pigs). During this period 30 871 pigs were reported as conditionally comestible due to Teschen disease (2.73% from all conditionally comestible slaughtered pigs).
The total number of reported affected villages during 1952-1973, i.e., over the course of 22 years, was 74 005, i.e., on average 3 364 per year (maximum in 1952 -14 801, minimum in 1973 -4). During 1952-1965 72 550 affected villages with 252 844 affected pig farms were reported, i.e., on average 3.49 outbreaks per one affected village. In these affected farms there were reported 537 246 specifically diseased animals, i.e., on average 2.12 diseased pigs per farm. More data is presented in Table 3 .
The period 1960-1965 represents an example of intrafocal morbidity and there were a reported 108 934 intrafocal pigs with 15 859 new diseased ones, i.e., 14 56% specific intrafocal morbidity. In that period 7 577 affected farms were reported, i.e., on average 3.09 specifically diseased animals. This indicated that Teschen disease was found mainly on small private farms where domestic refuse was used for pig feeding often without proper sterilization. This indicator also reflected the speed of outbreak discovery and of the application of eradication measures to prevent further intrafocal spreading. Table 4 provides more information.
The gradual reduction in incidence was also reflected in the number of Teschen disease insurance cases financed from insurance agency sources: e.g., from 10 843 in 1954 (16.4% from all insurance cases covering the pig population), to 944 in 1965 (0.3%).
The reported number of specific vaccinations of pigs against Teschen disease during 1959-1972 reached 16 981 529 (in the Czech Republic 3 466 110 and in the Slovak Republic 13 515 419). The ratio of vaccinations:pig population was reduced from 0.4904 in 1959 to 0.0786 in 1972. During the posteradication period the vaccination programme was gradually reduced to zero. This data is presented in Table 5 .
Important indicators consist in the relative size of specific vaccinations to different epizootiologi- Figure 2 . Teschen disease incidence in Czechoslovakia, 1952 Czechoslovakia, -1980 . In other words, during these periods it was reported that the number of vaccinations was 521 times higher than the number of newly diseased pigs and 85 times higher than the number of intrafocal pigs and that the number of revaccinations was 261 times higher than the number of newly diseased pigs and 43 times higher than the number of intrafocal pigs. This data is summarised in Table 6 . The eradication programme lasted 22 years and brought prevalence to zero at the end of 1973. In that year the last 31 new cases were reported, i.e., the value of incidence rate per 100 000 pigs was reduced to 0.49. During the period 1952-1973 there Table 7 and Figure 2 .
DISCUSSION AND CONCLUSION
The main strategy in the programme for the eradication of Teschen disease was based on the slaughter of intrafocal pigs, systematic surveillance and prophylactic vaccination of pigs in affected and surrounding villages (ring vaccination) as well as in other specific risk territories, and due consideration being given to the local epizootiological situation, and livestock and social-economic conditions.
Among those who contributed to Teschen disease eradication in the former Czechoslovakia mention must be made first of all of Prof. MVDr. Antonin Klobouk, DrSc., Head, Buiatric Clinics, University of Veterinary Sciences, Brno, Czechoslovakia. He was the discoverer of this disease aetiology, was the first researcher to isolate the specific causative virus and identified its sources, survival, modes of transmission, immunogenicity (including original vaccine development). He also developed feasible and effective diagnostic, control and eradication methods. A very important research milestone consisted in identifying how the virus spread: firstly by diseased pigs (the presence of virus in faeces and oral secretions) and after their slaughter by meat secondarily contaminated with infected cerebrospinal fluid or cerebrospinal tissues. Within the global network of FAO reference laboratories, based on professional mission visits and Table 6 . Teschen disease -ratios of reported vaccinations and revaccinations/newly diseased pigs and to the number of intrafocal pigs (Czechoslovakia, 1959 (Czechoslovakia, -1965 (1996) . The reference laboratory function first covered the European continent (1984) (1985) (1986) and later the whole world until 1995 when the OIE reformed the network of international reference laboratories. From that time onwards a Teschen disease international reference laboratory has been miss- ing. The above mentioned institute was involved in the OIE Project "Eradication of Teschen disease from Madagascar" (in 1997 MVDr. Jan Stepanek was sent by the OIE to this country to evaluate the results of the 1 st phase of the project). The success of the eradication programme was a merit of the specific basic and applied research results of professor Klobouk and his collaborators, of its consequent implementation by the centralized public veterinary service and its professional staff in the field, slaughterhouses, diagnostic laboratories and vaccine production facilities. Of prime importance was a management system which applied a robust strategy and tactics which was grounded in specific legislation and directives as well as in the support of farmers and local authorities.
During the periods of high incidence of the disease in central Europe and Madagascar, active immunoprophylaxis was an important means for the control of this infection. As today outbreaks of Teschovirus encephalomyelitis are rare and according to international information sources countrywide eradication programmes are not carried out, the vaccines are currently not being produced.
Infections with low pathogenic porcine Teschoviruses occur in some parts of the world. Teschovirus encephalomyelitis has been a rare disease reported during the last years in Belarus, Japan, Latvia, Madagascar, Moldavia, Romania, Russia, Uganda and Ukraine and very recently in Haiti. The experience of the former Czechoslovakia could be useful not only for the mentioned countries.
Successful eradication of Teschen disease, without recurrence, contributed to the development of a national pig breeding/production industry, led to self-sufficiency in pork and facilitated intra-country transfer as well as the export of pigs and their products.
